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Abstract 
Ollukara Block Panchayat in Thrissur district, which has depletion of ground water level, is selected for the study. Land is 
classified into land capability classes as per IS 6748(Part-1) for the purpose of watershed management. The result shows that the 
area comprises of five capability classes, II, III, IV, VI and VII. In these classes, class VI and VII are not suitable for agriculture. 
Class II, III, and IV are suitable for agriculture. Class III comprises 28.35% of the area. The area is presently under semi critical 
zone based on ground water level. Proper care should be given to the study area in terms of watershed management, since the 
area is only marginally away from over exploited category. 
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1. Introduction 
Kerala is a state, which is blessed with natural splendour. It has a unique climate different from surrounding 
states. Kerala has a beautiful topography. And has a higher annual rainfall of about 3000mm. Kerala has 44 rivers, 
backwaters, and innumerable ponds & wells. In spite of all the above factors, many places in Kerala are suffering 
from severe water scarcity problems. One can feel it as a contradiction. But this is the truth. The major reason for 
this is the sloping topography of the Kerala. Kerala has 44 rivers, but not even one is a major river as Ganga, 
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Yamuna, etc. Changes in landuse and faulty management also lead to depletion in ground water. Here comes the 
importance of conservation of soil and water. 
As per the ‘Ground water information booklet of Thrissur district, Kerala state’[6], published by Central Ground 
Water Board, Kodungallur block in Thrissur district falls under over exploited category of ground water. The area 
has already been categorized by central ground water Authority and State Ground Water Authority as over 
exploited. The Ollurkara, Thalikulam, Mathilakam and Mala blocks are fall under semi critical blocks. Mohana P. et 
al. [2] elucidates that land suitability analysis is a prerequisite for sustainable crop production. R. K. Srivastava et al. 
[8] observed that Geographic Information System (GIS) has become an effective tool in planning and development 
of watershed. For effective planning of any watershed, it is imperative to identify the land capability class for 
suitable land management measures. Sachin Panhalkar et al. [4] explains the land capability is depended on different 
parameters such as the types of soil, its depth and texture, underlying geology, topography, hydrology, etc. These 
parameters limit the land available for various purposes. Sonali Bhandari et al. [7] show criteria for each land 
capability classes and subclasses. Sachin S. Panhalkar et al. [5] adopted USDA (1973) classification based on 
parameters like soil depth, soil texture, slope, erosion, land use/ land cover was considered to define land capability 
classes. Union overlay method is applied to preserve the geometry and attribute information of all the input 
parameters. In SQL environment, queries have been generated to identify individual land capability classes. IS: 6748 
(Part I) – 1973 [1] illustrates a classification system, in which land is classified on the basis of cultivation. 
According to this system, land is classified into 8 classes and 4 subclasses for each capability class. First four classes 
are suitable for agriculture. And the other classes are not suitable for agriculture. Actually this system is similar to 
USDA system. So, decided to do land capability classification using this system.  
For finding land capability classes, determination of erosion susceptibility is an inevitable factor. Erosion 
susceptibility of study area is found using Revised Universal Soil Loss Equation (RUSLE). Vipul Shinde et al. [9] 
show the use of GIS and remote sensing in the determination of the USLE parameters. V. Prasannakumar et al. [3] 
adopted a comprehensive methodology that integrates Revised Universal Soil Loss Equation (RUSLE) model and 
Geographic Information System (GIS) techniques, to determine the soil erosion vulnerability. GIS data layers 
including, rainfall erosivity (R), soil erodability (K), slope length and steepness (LS), cover management (C) and 
conservation practice (P) factors were computed to determine their effects on average annual soil loss in the area..  
 
 
 
Fig. 1 Location map of Ollukara Block Panchayat 
2. Study area and data description 
Ollurkara Block Panchayat in Thrissur district, Kerala is selected for the study. This block Panchayat comprises 
Madakkathara, Nadathara, Panachery and Puthur Gramapanchayats. Total area of this Block Panchayat accounts to 
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around 30,032 hectors. This area lies between a latitude of 100 38’ and 100 27’ North and a longitude of 760 30’ and 
760 14’ East.  Peechi, Vazhani, Chimmini mountain ranges which separates Thrissur and Palakkad districts are 
located in this area. Location map of the study area is shown in fig.1. 
For this study, the required parameters like soil depth, soil texture, rainfall, and temperature data are collected 
from concerned departments.  SRTM DEM downloaded from CGIR website is used for slope analysis. Landuse/ 
land cover map of Thrissur district collected from Kerala Forest Research Institute, Peechi, is used for the study. 
ArcGIS 9.1, ERDAS Imagine 9.2 and MS Office are the softwares used for the work. 
3. Methodology 
Land capability classification is done using the several factors. Slope, soil depth, soil texture, permeability, and 
erosion maps factors are the factors used for the land capability classification. All these factors are made to vector 
format. Slope map is derived from SRTM DEM using 'slope' tool in ArcGIS.  Erosion map is found using RUSLE 
model. Permeability map for the study area is prepared by assigning the permeability values for each soil textural 
classes as per USDA.  Climatic and chemical properties of soil were also considered for this. There is only one 
meteorological station in the study area. So, that the temperature factor has considered same for whole area. Soil test 
results are collected from respective Krishibhavans. And there is no geographic coordinate data for those samples. 
So that, soil chemical properties were not considered using map format. Methodology for land capability 
classification is illustrated in fig.2. Soil erosion map obtained by RUSLE model is shown in fig.3. 
 
Fig. 2 Methodology for land capability classification 
4. Results and Discussions 
The land capability classes obtained by overlaying the various maps pertaining to the study area and by adopting 
the guideline specified by IS code, is depicted in the fig 4. Temperature data is same all over the study area. So, it is 
not considered in creating the land capability map. But a variation in soil chemical properties is observed for the 
various points in the study area. 
Apart from forest area, major area falls in class III. Interlinking the various parameters, it can be concluded that, 
this area is suitable for cultivation with precaution against permanent land damage. Special attention to erosion 
control and conservation irrigation should also be done. Treatment to effect or overcome soil limitations should also 
be done. 
In the area falling under Class II also protection against erosion and conservation irrigation methods should be 
adopted. Also this land is suitable for crops adapted to soil limitations. 
Class IV has more limitations than the above two classes. This land is suitable for occasional cultivation in 
rotation with hay or pasture, or orchards protected by permanent cover crops. Special precautions suggested by IS 
Code for conservation of rainfall in order to utilize for irrigation, conversion of land to pasture or grazing land.  
     Area corresponding to each land capability class is shown in the table 1. Class II comprises 11.54% of the area, 
DEM
Soil 
Depth,
Soil 
texture
Erosion 
map 
(RUSLE)
Soil limitations 
(Permeability, 
chemical 
properties)
Meteorological 
parameters 
Slope 
map
Convert to vector 
format
Land capability classification map
Overlay analysis
Land capability 
criteria as per IS 
Code
306   T.J. Mary Silpa and P.T. Nowshaja /  Procedia Technology  24 ( 2016 )  303 – 308 
 
Fig. 3 Soil erosion map obtained by RUSLE model 
 
 
 
Fig. 4 Land capability classes 
which is 34.64km2. 28.35% of the area comes under class III. 2.78% of the area is of class IV. So, there is 42.67% 
area which is suitable for cultivation. Remaining area is not suitable for cultivation. 53.01% of area is under class 
VI. 1.12% area comes under class VII. Each capability classes are again divided into capability subclasses. Erosion 
is the only subclass considered here. Other subclasses corresponding to climate and soil limitations are considered 
commonly for the whole area. Land capability classification is usually done as per guidelines and from the 
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experience of interpreter. So, expert advice and conclusions from previous studies are taken in to account for 
creating land capability map. Various management measures should be taken for each class as per IS 6748-Part 1. 
Subclasses e1, e2, e3 shows the severity of erosion hazard in the area. e1 is the area with moderate erosion. e2 is the 
area with high erosion and e3 is the area with severe erosion. Areas affected by severe erosion are very less in the 
area. Proper care for erosion should be taken in these areas.  
Table. 1 Land Capability Classification of the study area 
Sl. No. Land Capability 
Classes 
Area 
(km2) 
Percentage of 
total area 
1 II 28.66 9.55 
2 IIe1 3.48 1.16 
3 IIe2 1.81 0.60 
4 IIe3 0.69 0.23 
5 III 74.72 24.89 
6 IIIe1 3.41 1.14 
7 IIIe2 2.39 0.79 
8 IIIe3 4.58 1.53 
9 IV 6.37 2.12 
10 IVe1 0.32 0.11 
11 IVe2 0.07 0.02 
12 IVe3 1.59 0.53 
13 VI 110.4 36.77 
14 VIe1 42.49 14.15 
15 VIe2 4.95 1.65 
16 VIe3 1.33 0.44 
17 VII 0.89 0.29 
18 VIIe1 0.84 0.28 
19 VIIe2 1.62 0.54 
20 VIIe3 0.02 0.01 
21 Water body 9.61 3.20 
4.1. Class II Good cultivable land 
II e – This is good soil on gentle slopes subject to water erosion or wind erosion or wind erosion on sandy soils. 
Cultivation with precaution can be adopted in this type of land. Protection from erosion and use of conservation 
irrigation methods should be done 
 
4.2. Class III Moderately good cultivable  
     III e –Land having good soil on moderate slopes subject to erosion. Cultivation with precautions against 
permanent land damage should be done. Special attention to erosion control and conservation irrigation should be 
adopted. 
 
4.3. Class IV Fairly good land, suited for occasional or limited cultivation 
IV e – This is moderately steep land subject to serious erosion problem. Occasional cultivation is rotation with 
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hay or pasture, or orchards protected by permanent cover crops can be adopted here. Intensive erosion control 
should be there. 
4. Conclusion 
This study illustrates an effective way of using GIS for land capability classification. Categorization of annual 
soil loss equation map derived from RUSLE model shows that 3.63% of the area has severe erosion susceptibility 
and 3.62% of the area has high erosion susceptibility. 16.87% area shows moderate erosion susceptibility. All other 
areas have tolerable condition. Land Capability Classification shows that Class III covers 28.35% of the 
area.11.54% of the area falls under Class II. Area falling under Class IV is rather minimal. 53.01% of the area has 
been categorized as Class IV. 1.12% of area falls under Class VII. As per IS 6748, Classes I to IV are categorized as 
cultivable areas, and Classes V to VII as non cultivable areas. Measures as per IS Code is to be taken for cultivation 
in these classes for watershed management. However, based on ground truthing, the actual utilization of the study 
area is partially in agreement with the obtained capability classification. 
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